Osram's CW room-temperature GaN-on-SiC blue lasers  by unknown
Blue laser development 
Unipress announces its first blue laser and new spin-off company, TopGaN 
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The Institute of Polish Academy TopGaN (contact mike@uni- GaN single crystals via high- 
of Sciences’ High Pressure press.waw.pl or izabellaQuni- pressure, high-temperature 
Research Center (Unipress) has press.waw.pl) to transfer its synthesis to a size of about 
spun-off the new company technology (growth of bulk 100 mm2 and dislocation 
density below 102 cm*, 
MOVPE, MBE and laser process- 
ing) into commercial products. 
In December, 2 years after 
installing its first epitaxy sys- 
tem and research conducted in 
the frame of the Project 
“Development of Blue 
Optoelectronics” (financed by 
Polish government), Unipress - 
headed by Professor S 
Porowski - announced its first 
pulsed-mode blue lasers (emit- 
ting about 5 mW at 425 nm 
through one facet) - a 
Separated CoIlfinement 
Heterostructure with InGaN 
quantum wells forming the 
active layers and using its bulk 
GaN substrate. 
TopGaN will fist offer epi 
structures on bulk GaN crystals 
and service with high-pressure 
annealing (up to 1600°C at 
10 kbar) but aims for blue 
lasers as its final products. 
Osram’s CW room-temperature GaN-on-SiC blue lasers 
Since its fmt pulsed blue laser 
in July 1999, Osmm opt0 Semi- 
conductors (Regensburg, Ger- 
many) has been the only compa- 
ny in Europe to achieve a blue 
InGaN laser in continuous wave 
operation (in January 200 1, on a 
Sic substrate). In November it 
was revealed that a version was 
fabricated last March which 
does not require cooling. 
The research project is support- 
ed by the German research 
ministry. Co-developers include 
the Fraunhofer Institut fiir 
Angewandte Festkiixperphysik 
(Freiburg, Germany), the univer- 
sities of Stuttgart and Uhn, and 
the Technical University of 
Braunschweig. 
project manager Alfred Lell says 
the laser emitted short light 
pulses of microseconds at 
wavelengths of about 410 mn, 
the first demonstration of 
lasing in this range. However, a 
current of 1200 mA and a volt- 
age of 33 V were required. “This 
corresponds to an electric 
power of around 40 W, and a 
Light emission from Osram Opto’s 
latest CW uncooled blue laser 
(Photo: Fraunhofer Institute). 
lot of heat is generated in the 
process”, adds head of develop 
ment InGaN and project co- 
ordinator Dr Volker Hlrle. “To 
achieve a continuous wave 
blue laser, we had to find ways 
and means to reduce the cur- 
rent, voltage and therefore also 
the power required to operate 
the laser.” 
The chip is about 0.5 x 0.3 x 
0.1 mm.A key step to reducing 
power was to lower the thresh- 
old current through optimizing 
the composition, thickness, spa- 
cing and number of the InGaN 
quantum wells in the active 
zone. 
Ridge waveguide technology 
was used to limit the lightemit- 
ting range to a width of 3 jun, 
keeping the threshold current 
within defined limitsAlso, the 
surface roughness of the mir- 
rors was reduced to less than 1 
nm via improved facet cleaving 
techniques. 
Now the laser needs a current 
of around 70 mA and a voltage 
of 13 \! resulting in power con- 
sumption of just 1 W. 
In January 2001 these parame- 
ters enabled CW operation, but 
the device was still generating 
too much heat. Unfortunately 
lasers with additional cooling 
are too large, heavy and expen- 
sive for mass-market applica- 
tions (e.g. in DVD players). 
Improvements were achieved 
by modifications to the 
assembly technology and the 
use of an enclosure with 
excellent heat dissipating 
properties. 
Currently the operating time is 
just a few minutes. “We will 
not have reached our goal 
until we can operate blue 
lasers for several thousand 
hours at a time without addi- 
tional cooling. That is still a 
long way off;” says Lell. 
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